INTRODUCTION
============

Risperidone is an atypical antipsychotic drug that combines dopamine D~2~ and serotonin 5HT~2~ receptor antagonism.[@b1-cpn-16-118] It is a widely prescribed agent effective in bipolar disorder, tic disorders, schizophrenia, conduct disorder, irritability, self-mutilation, and behavioral problems due to autism spectrum disorder or mental retardation.[@b2-cpn-16-118] In children and adolescents, many studies have shown the effectiveness of risperidone in treating disruptive and aggressive behaviors.[@b3-cpn-16-118] Sedation, weight gain, hyperprolactinemia, parkinsonism, akathisia, dyskinesia, and dystonia are side effects that occur during risperidone use.[@b1-cpn-16-118] Vascular side effects such as orthostatic hypotension can also be seen with risperidone.[@b4-cpn-16-118]

Raynaud's phenomenon (RP) is a common vascular disease, characterized by white, blue, or red discoloration of effected body part due to cold, or emotional stress. The extremities are usually affected bilaterally when exposed to triggers. Whereas the pathophysiological mechanisms of RP are unclear, investigators have indicated that the phenomenon is caused by vasoconstriction, increased blood viscosity, and disturbance in microcirculation.[@b5-cpn-16-118] Several drugs including beta blockers, ergot alkaloids, selective serotonin reuptake inhibitors, psychostimulants, atomoxetine, and aripiprazole have been reported to induce RP.[@b6-cpn-16-118]--[@b11-cpn-16-118]

Hereby, we report the emergence of RP with risperidone use in a 12-year-old boy. Informed consent was taken from the patient's parents for publication of this case report.

CASE
====

A 12-year-old boy was evaluated in child and adolescent psychiatry clinic for irritability and aggression. He had been a hyperactive and irritable boy since early childhood. He exhibited aggressive behaviors such as property damage, setting fire, and fighting with friends. No problem with attention in classroom was evident, however he was reported not to study enough, therefore his academic performance was not good. His mental examination revealed normal perception, orientation, and memory functions. His affect was dysphoric, anxious, and irritable. There was no substance and another drug use, physical illness, drug allergy, trauma, or family history of RP.

The patient was diagnosed with conduct disorder according to the Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-V), and risperidone 1 mg/day was initiated gradually for behavioral problems and impulse control. Two weeks after starting risperidone, the patient communicated with our clinic, he was describing cyanosis following pallor in his right and left fingers. During the clinical evaluation, we observed cyanosis in his right and left hands that was limited to the fingers ([Fig. 1](#f1-cpn-16-118){ref-type="fig"}). His fingers were cold with palpation, we didn't observe necrosis, ulceration and the patient didn't describe pain. The patient was consulted to the general pediatrician and dermatologist for further evaluation. Neurological and rheumatological examinations were normal, and the dermatologist evaluated the patient's symptoms as RP. To examine RP etiology, common blood and urine count, routine biochemical tests, thyroid function tests, coagulation factors, sedimentation, CRP, rheumatoid factor, and antinuclear anticores were tested and all of them were normal. Risperidone dose was reduced to 0.5 mg/day, but the patient's RP symptoms continued. So, we stopped risperidone therapy and suggested a periodic follow-up. One month after stopping risperidone, the patient didn't experience any pallor, or cyanosis in fingers and we started aripiprazole 5 mg/day for behavioral problems. Six months later, the patient reported that he was free of RP symptoms.

In this case, we excluded other seconder causes of RP with anamnesis, physical examination, and laboratory tests. Risperidone therapy was the only potential cause for RP. Therefore, we accepted the patient as a RP secondary to risperidone.

DISCUSSION
==========

RP is defined as periodical vasospasms of peripheral vessels. It usually occurs with episodic and tri-phasic discoloration white, blue-purple, or red respectively. White discoloration represents ischemia, blue or purple discoloration shows deoxygenation, and red discoloration is a sign of reperfusion. Although our patient didn't describe any pain or paresthesia, in some cases, pain or paresthesia may accompany discoloration.[@b5-cpn-16-118]

Prevalence of RP is known to be between 1--20% and it is common in young females. Other risk factors can be sorted as; family history, migraine, cardiovascular diseases, estrogen treatment, smoking, alcohol, and low body mass index. However our case didn't represent these risk factors. On the contrary, our case was a medically healthy male, was not smoking or drinking alcohol, and had no family history of RP.[@b12-cpn-16-118]

RP is classified as primary and secondary. Primary RP, in other terms Raynaud's Disease or idiopathic RP, is the term to define the absence of any etiological cause. Secondary RP is known as Raynaud's syndrome, and this term is used to define an underlying pathology that causes RP.[@b5-cpn-16-118] The most common cause of secondary RP is connective tissue diseases. In addition, trauma, hematological, neurological or arterial diseases, toxins, and drugs may also cause seconder RP.[@b11-cpn-16-118] Several psychotropic drugs inluding fluoxetine, citalopram, aripiprazole, atomoxetine, methylphenidate, and dextroamphetamine have been reported to cause secondary RP.[@b7-cpn-16-118]--[@b10-cpn-16-118],[@b13-cpn-16-118]

Although pathophysiology of RP isn't clearly understood, vasospasm of digital arterioles is thought to be a potential mechanism. Endothelial damage and following perivascular changes could be resulting with arteriolar spasm. Spasm of arterioles as a response to alpha-beta adrenergic and serotonergic receptors is the other potential mechanism.[@b5-cpn-16-118] Consistent with these mechanisms, there are case reports of RP due to serotonergic drugs.[@b7-cpn-16-118],[@b8-cpn-16-118] Rudnick *et al*.[@b7-cpn-16-118] reported a 54-year-old woman who developed RP after increasing fluoxetine dose and the patient recovered five days after switching back to the previous dose. Another case of RP reported due to initiating citalopram in a 43-year-old women and the patient recovered a month after discontinuation.[@b8-cpn-16-118] On the other hand, there are several reports that selective serotonin reuptake inhibitors could be used in the treatment of RP.[@b14-cpn-16-118],[@b15-cpn-16-118] Bolte and Avery[@b15-cpn-16-118] reported complete remission of RP in a 31-year-old nondepressed woman treated with fluoxetine. In addition, Skop and Brown[@b16-cpn-16-118] reported that peripheral serotonin causes vasodilation in a healthy vascular bed, and vasoconstriction in damaged endothelium. So, it can be considered that the peripheral vascular effects of serotonin are complex, and this discrepancy may be related to endothelial damage. In another case presentation, Camkurt *et al*.[@b9-cpn-16-118] reported a case of RP with aripiprazole which is an atypical antipsychotic with a partial agonism for D~2~ and 5HT~1a~ receptors, and an antagonism for 5HT~2a~. In this paper, it was suggested that RP could be associated with dopaminergic agonism or serotonergic effects of aripiprazole. In our case, risperidone, which has a 5HT~2~ receptor antagonism, might cause RP symptoms through the serotonin receptors.

Gökçen *et al*.[@b13-cpn-16-118] reported a dose-dependent RP developing from use of atomoxetine, which is a presynaptic norepinephrine transportation inhibitor. In this case report, it was suggested that atomoxetine might increase levels of norepinephrine in peripheral and central synapses, stimulate peripheral α~1~ and α~2~ receptors, and lead to prolonged vasoconstriction. In addition, Syed and Moore[@b10-cpn-16-118] reported four RP case due to methylphenidate and dextroamphetamine that have noradrenergic and dopaminergic effects. It is known that risperidone has a high affinity to α~1~-adrenergic receptors, and it may increase the plasma norepinephrine levels and sympathetic activity.[@b4-cpn-16-118] In this context, these mechanisms could also be a potential cause of RP in our case. Furthermore, a study suggests that risperidone worsens vascular endothelial function in diabetic rats, which may be mediated by upregulation of VCAM-1, ICAM-1, and E-selectin.[@b17-cpn-16-118] Endothelial dysfunction and upregulation of the adhesion molecules might be another mechanism that induced RP in our case.

As far as we know, this is the first case of RP reported in the literature to occur because of risperidone use. We hope this paper will be a warning for clinicians who follow up the patients using risperidone. In addition, further investigations are needed to clarify the characteristics, risk factors, dose dependence, and potential mechanisms of risperidone-related RP.

This article was conducted at the Mersin University School of Medicine.
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